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prostacyclin analogue, endothelin receptor antagonist, phosphodies-
terase 5 inhibitor) from 2012 to 2013. Results: After 1 year of oral triple
combination therapy WHO-FC improved from III to II in all three
patients and 6 min walking test improved from 273 ± 98 to 553 ± 31
(P b 0.05) and mean pulmonary arterial pressure decreased from 52.7 ±
9.5 to 31 ± 6.2 mmHg (P = 0.05) and cardiac index increased from
1.5 ± 0.2 to 2.82 ± 0.17 mmHg (p b 0.001). All three patients were
tolerable with triple upfront combination therapy and had no severe side
effect. Conclusions: Oral triple upfront combination therapy improved
symptoms, exercise capacity and hemodynamics for the patients with
severe I/HPAH in long-term without severe adverse effect.
doi:10.1016/j.lfs.2013.12.168
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Endothelin receptor antagonists (ERAs) such as bosentan and
ambrisentan are principal medicines in the treatment of pulmonary
arterial hypertension (PAH). On the other hand, the adverse effects are
not uncommon such as liver dysfunction and peripheral edema. These
side effects are often intolerable for patients and hinder administration
of sufﬁcient amount of ERA. In this report, we present a case of a 56-
year-old man with liver chirrosis due to non-alcoholic steatohepatitis.
He was referred to our hospital complaining of progressive dyspnea on
effort equivalent to WHO FC III. His mean pulmonary artery pressure
(mPAP) was 62 mmHg and peak VO2 was 10.9 ml/kg/ min. He was
diagnosed as having portopulmonary hypertension (PoPH). Tadalaﬁl,
bosentan and beraprost were introduced respectively, and his mPAP
ameliorated to 54 mmHg. However, he was intolerant of increasing
bosentan more than 125 mg, because of worsening liver dysfunction,
while a full dose of ambrisentan was hard to use, as he easily got
edematouswith various drugs. Finally, we administrated a combination
of moderate dose of bosentan (125 mg) and ambrisentan (2.5 mg).
Threemonths after administration of both drugs, hismPAPwas reduced
to 42 mmHg, and peak VO2was improved from 14.7 to 17.8 ml/kg/min,
with no signiﬁcant adverse effect of each drugs. To our knowledge, this
is the ﬁrst case report in which a combination therapy of bosentan and
ambrisentanwas practically tried to the patient of PAH, and satisfactory
result was obtained. In this report, we will try to discuss the efﬁcacy of
combination therapy of bosentan and ambrisentan, in terms of cross-
talk of endothelin receptors, based on relevant literatures.
doi:10.1016/j.lfs.2013.12.169
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Background: Portopulmonary hypertension (PoPH) is an uncom-
mon but devastating complication of liver disease. There is no
established medical therapy for PoPH and the condition adversely
affects the outcome of liver transplantation. The prognosis of PoPH in
the young is still very poor even in the recent era. Methods: We
retrospectively reviewed seven pediatric patients with PoPH whowere
treated with different combinations of vasodilators. Expression of
endothelin-1 and its receptors in the postmortem lung specimenswere
analyzed. Results: Primary diagnoses for liver disease were congenital
biliary atresia in 5, extrahepatic portal vein atresia in one and patent
ductus venosus in the other. The median age at diagnosis was 14 years
old. The onset of PoPHwas syncope, dyspnea on exercise and abnormal
electrocardiogram. The mean pulmonary arterial pressure was
49 mmHg and pulmonary vascular resistance index was 11.2 wood
units-m2 at the time of diagnosis. Cardiac catheterization revealed no
acute response to oxygen, nitric oxide, sildenaﬁl whereas a little
response to intravenous epoprostenol (IV-PGI2). IV-PGI2 was admin-
istrated in four patients and had chronic effect on hemodynamics. Oral
endothelin receptor antagonists (ERA: bosentan or ambrisentan) were
administrated in ﬁve and there was no evidence of drug-related
liver injury. Three patients died and liver transplantation was
performed in three. Immunohistochemical staining for the endothelin
system revealed increased expression of ET-B receptor in the pulmo-
nary vascular endothelial cells. Conclusion: PoPH in the young was
diagnosed at moderately severe stage of PH and carried poor prognosis.
Combination therapy with IV-PGI2, ERA and PDE5-I may provide a
promising therapeutic option for selected patients with PoPH.
doi:10.1016/j.lfs.2013.12.170
Peak systolic strain at right ventricular free wall determined by
two-dimensional speckle-tracking echocardiography is an
independent predictor for pulmonary hypertension
Satoshi Ikedaa, Akira Tsunetoa,c, Sanae Kojimab,c, Seiji Kogaa,
Tomoo Nakataa, Takeo Yoshidaa, Miyuki Etoa, Takako Minamia,c,
Katsunori Yanagiharab, Koji Maemuraa,c
aDepartment of Cardiovascular Medicine, Nagasaki University Graduate
School of Biomedical Sciences, Japan
bCentral Diagnostic Laboratory, Nagasaki University Hospital, Japan
cUltrasound Diagnostic Center, Nagasaki University Hospital, Japan
E-mail address: sikeda@nagasaki-u.ac.jp (S. Ikeda)
Background: Right heart catheterization (RHC) is the invasive but
the gold standard examination for assessing pulmonary arterial
pressure (PAP). Thus, pulmonary hypertension (PH) is usually predict-
ed by using echocardiographic parameters. Regional deformation of the
left ventricular (LV)wall detected by two-dimensional speckle-tracking
echocardiography is evidently useful for detectingmyocardial ischemia,
viability and LV function, but its signiﬁcance of right ventricle (RV) has
not been fully elucidated. We investigated the ability of peak systolic
strain (PSS) and the post systolic strain index (PSI) of the RV free wall
determined by speckle-tracking echocardiography to predict PH.
Methods: Thirty-six images (27 images from patients with PH; nine
from patients with connective tissue diseases without PH) obtained by
speckle-tracking echocardiography were analysed. PSS and PSI at the
basal and mid-RV free wall were calculated and averaged. We
investigated the relationship of echocardiographic parameters of
pressure/volume overload in RV including RV end-diastolic diameter
(RVDd) and the pressure gradient calculated from the velocity of
tricuspid valve regurgitation (TRPG) with mean PAP (MPAP) measured
by RHC. Results: PSS, PSI, RVDd and TRPG were signiﬁcantly correlated
with MPAP. Multivariate logistic analysis identiﬁed PSS as an indepen-
dent predictor of MPAP ≥35 mmHg (odds ratio, 1.62; 95% conﬁdence
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interval 1.02–2.57; p = 0.042) and the cut-off value determined from
the receiver operating characteristic curve was −20.75% (area under
curve, 0.928; 87.5% sensitivity, 87.5% speciﬁcity). Furthermore, changes
in PSS among patients in whom these parameters were measured at
least twice correlated signiﬁcantly with changes in MPAP (r = 0.633,
p = 0.037). Conclusions: PSS of the RV free wall might serve as a useful
non-invasive indicator of PH.
doi:10.1016/j.lfs.2013.12.171
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Background: Sleep-disordered breathing (SDB) has been reported to
inﬂuence the mortality of patients with chronic heart failure (CHF).
However the predictors of lethal cardiac events in CHF patients with
SDB remain to be elucidated. Methods: We examined whether the
severity of SDB was associated with lethal events in CHF patients, and
whether the respiratory therapy for SDB improved the prognosis.
Ninety-ﬁve patients with stable CHF who had the examination of SDB
by overnight polysomnography between August 2000 and November
2008 were enrolled in the present study (62.3 ± 14.5 [SD] years-old,
M/F 72/23). SDB events were quantiﬁed by the apnea hypopnea index
(AHI). All patients with more than 10/h for AHI (n= 42) at the initial
evaluation, were recommended the respiratory therapy (RT); oxygen
therapy (HOT) or continuous positive airway pressure (CPAP). Endpoints
were deﬁned as lethal arrhythmic events (sudden death or ventricular
tachyarrhythmia) or lethal events (overall death or ventricular tachyar-
rhythmia). Results: During 29 ± 17 months of follow-up, 18 patients
died and 10 ventricular tachyarrhythmias occurred. The multivariate
proportional hazard analysis showed that more than or equal to 5AHI
was an effective risk factor for both lethal arrhythmic events (P = 0.026)
and lethal events (P = 0.043). Second, RT improved signiﬁcantly the
number of AHI, but did not reduce both lethal arrhythmic and lethal
event rates. However, 4 patients who reached less than 5 AHI by RT had
neither lethal arrhythmic nor lethal events during follow-up period.
Conclusion: SDB could be one of independent predictors of lethal
arrhythmic events and lethal events in patients with CHF. Conventional
RT might improve the prognosis of these events.
doi:10.1016/j.lfs.2013.12.172
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Goto-Kakizaki (GK) rats were established as a model of inbred type
2 diabetes mellitus. We have shown that acetylcholine (ACh)-induced
relaxation on aortic ring preparation and ACh-induced NO release from
cultured endothelial cells in GK rats were reduced compared to Wistar
rats. Furthermore, we have shown that norepinephrine (NE)-induced
ATP release from cultured endothelial cells in GK rats were also reduced
in GK rats. These differences may be related to vascular endothelial
dysfunction in GK rats. Endothelial dysfunction and oxidative stress are
the main pathophysiological mechanisms of diabetes mellitus compli-
cations, such as cardiovascular disease, renal failure and ischemia-
reperfusion injury. In the present study, we investigated the generating
of hydroxyl radical from Wistar and GK rat isolated aorta. 4-
Hydroxybenzoic acid (4-HBA), a compound structurally very similar
to salicylate, was introduced recently as a hydroxyl radical trapping
agent. Hydroxylation of 4-HBA by hydroxyl radical yields a single
product, 3,4-hydroxybenzoic acid (3,4-DHBA). 3,4-DHBA was quanti-
ﬁed by HPLC-electrochemical detection technique. Spontaneous hy-
droxyl radical generation did not differ fromWistar and GK. NE and ATP
signiﬁcantly increased the hydroxyl radical generation from both
arteries. There was no signiﬁcant difference among the amounts of
the hydroxyl radical generation, while NE and ATP did not alter the NO
release. Hydroxyl radical generation did not correlate NO release.
Moreover, the quantity of mRNA expression of NOS2 and SOD1 was
almost the same. These results suggested that hydroxyl radical may be
generated from vasculature (arterial smooth muscle and endothelium)
and related to vascular dysfunction.
doi:10.1016/j.lfs.2013.12.173
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